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@ Low-frequency therapeuttp device. 

@ A low-frequency therapeutic device essentially includes a 
plurality of oscillator circuits (la, lb) for generating output 
pulses of different frequendes, a pulse mbclng circuit (6) for 
mbdng the output pulses from the oscillator circuit to pro- 
duce mbced output pulses, and at least one pad (10} for sup- 
plying a mbced stimulative current composed of sivtmulative 
currents of different frequencies In response to the rtibced 
output pulses. The low-frequency therapeutic device can 
simultaneously treat a diseesad area vnth a plurality of ther- 
apeutic effects. The low-frequency therapeutic device may 
additionally include an acoustic device (11) for producing a 
music signal dependent on the waveform of sounds of music, 
a reproducer (13) for generating the sounds of music in re- 
sponse to the music signel, Qnd a signal output drcuit (12) 
responsive to the music signal having an amplitude greater 
than a certain level for generating an output signal dependent 
on the music signal, the osdllfitor circuits being responsh^e to 
the output signal for generating the output pulses of different 
frequencies. During treatment, the patient can listen to the 
music, and the mixed stimulative current supplied from the 
pad is dependent on the varying 90und intensities and rhythm 
of the music 
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LOW-FREQUENCY THERAPEUTIC DEVICE 

The present invention relates to a low-frequency 
therapeutic device for applying low- frequency: electric 
energy to a local area in a human body through the skin to 
treat the local area for recovery from fatigue, improved 
blood circulation, aesthetic massage, shaping-up, or other 
therapeutic purposes - 

It has widely been practised to treat diseased 
areas in human bodies by applying low- frequency energy 
having a frequency ranging from 1 to 500 Hz- It is known 
that the frequencies used in such low-frequency therapy 
have different therapeutic effects. For example, 
relatively low frequencies up to 70 Hz are effective in 
twitching muscles and hence have high kinetic effects. 
Relatively high frequencies higher than 100 Hz have high 
stimulative effects for stimulating superficial fascias and 
muscles. Therefore^ different low frequencies should be 
employed for treating different diseases- 

One conventional low- frequency therapeutic device 
has an oscillator for producing low frequencies ranging from 
1 Hz to 500 Hz in a continuously or incrementally variable 
manner. In treating a diseased area, a low frequency is 
selected or low frequencies are varied at fixed time 
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intervals in view of the* 'type of the disease, the age of 
the patient, the condition of the muscles, the amount of 
fat in the diseased area, the body configuration of the 
patient, the susceptibility of the patient, and other 
5 factors. 

There is no definite correlation between the low 
frequencies and the disease types. The frequencies are 
selected at most to distinguish between the kinetic and 
stimulative effects. For many purposes such as recovery 

10 from fatigue, in?>roved blood circulation, aesthetic 

massage, and shaping- up, it is sometimes preferable to give 
the diseased area both kinetic and stimulative energies for 
greater therapeutic effects. 

However, the conventional low-frequency 

15 therapeutic device cannot supply therapeutic currents of 
different frequencies from the same path held in contact 
with the diseased area. It has therefore been customary in 
actual treatments using the low-frequency therapeutic 
device. for skilled specialists to make appropriate 

20 treatment plans in view of the type of the disease, the age 
of the patient, the condition of the muscles, the amount of 
fat in the" diseased area, the body configuration of the 

patient, the susceptibility of the patient, and other 
factors. ;. 

25 SOMMftRY OF THE INVENTION 

It is an object of the present invention to 
provide a low-frequency therapeutic device capable of 
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supplying a diseased area with a plurality of stimulative 
currents of different fifequencies simultaneously from the 
same pad for subjecting the diseased area to a plurality of 
different treatments at the same time for increased 
5 therapeutic effects. 

Another object of the present invention is to 
provide a low-frequency therapeutic device capable of 
supplying a diseased area with a plurality of stimulative 
currents of different frequencies simultaneously from the 
10 same pad, of allowing the patient to listen to music for 
stimulating the patient with the varying sound intensities 
and rhythm of the music to keep a patient treated for a 
long period of time from (getting bored, and of 
increasing therapeutic effects due to the psychological 
15 effect of the music. 

According to the present invention, there is 
provided a low-frequency therapeutic device which 
essentially includes a plurality of oscillator circuits for 
generating output pulses of different frequencies, a pulse 
20 mixing circuit for mixing the output pulses from the 

oscillator circuits to produce mixed output pulses, and at- 
least one pad for supplying a mixed stimulative current 
composed of stimulative currents of different frequencies 
in response to the mixed output pulses. The low-frequency 
25 therapeutic device can simultaneously treat a diseased area 
with a plurality of therapeutic effects. The low-frequency 
therapeutic device, may additionally include an acoustic 
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device for producing a music signal dependent on the 
waveform of sounds of music, a reproducer for generating 
the sounds of music in response to the music signal, and a 
signal output circuit responsive to the music signal having 
5 an amplitude greater than a certain level for generating an 
output signal dependent on the music signal, the oscillator 
circuits being responsive to the output signal for 
generating the output pulses of different frequencies. 
During treatment, the patient can listen to the music, and 
TO the mixed stimulative current supplied from the pad is 
dependent on the varying sound intensities and rhythm of 
the music. 

The oscillator circuits employed in the low- 
frequency therapeutic device may be of any conventional 
15 design capable of producing output pulses of low frequaacdes. The 
oscillator circuits of the invention may be of the same 
arrangement or different arrangements- 

As many oscillator circuits as there are 
frequencies to be used in the low-frequency therapeutic 
20 device may be employed for producing output pulses of 

prescribed frequencies. Where two oscillator circuits, for 
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example, are employed to. supply two stimulative currents 

simultaneously from the padr one of the oscillator circuits 
may produce output pulses of frequencies in the range of 
from about 5 to 60 Hz in a continuously or incrementally 
5 . variable manner, and the other oscillator circuit may 

produce output pulses of frequencies higher than about 100 
Hz in a continuously or incrementally variable manner, so 
that the mixed stimulative current is composed of stimulative 
currents of desired frequencies. 
10 The pulse mixing cirpuit for mixing the output 

pulses from the oscillator circuits into the mixed output 
pulses may also be of a conventional arrangement. For 
example, the pulse mixing circuit may comprise a circuit 
used in an acoustic reproducer for mixing signals from a 
15 plurality of microphones, or a circuit for mixing signals 
Stem a microphone and an acoustic reproducer. 

After the output pulses from the oscillator 
circuits have been mixed by the pulse mixing circuit, it is 
impossible to adjust the output pulses individually. 
20 Therefore, it is preferable to adjust the output pulses 
before they are mixed together. 

In the actual low- frequency therapeutic device, 
the output pulses from the oscillator circuits are applied 
to the pad through a pulse-width adjusting circuit, a 
25 differentiator, an output amplifier, an output transformer, 
and an output voltage regulator. The pulse mixing circuit 
may be located anywhere between the oscillator circuits and 
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the padr and the position thereof may be determined in 
actually designing the low-frequency therapeutic device. 

The pad that is responsive to the mixed output 
pulses from the pulse mixing circuit for supplying the 
mixed stimulative current may be of any construction 
capable of applying the mixed output pulses to a diseased 
area of the patient for passing. the stimulative current 
therethrough. For example , the pad" may comprise an ano^e 
for passing the stimulative current to the diseased area 
and a cathode for receiving the stimulative current from 
the diseased area. 

To add the varying sound intensities and rhythm 
of the music to the mixed stimulative current, the 
oscillator circuits are controlled by the output signal 
from the signal output circuit supplied with the music 
signal from the acoustic device. 

The acoustic device employed may be a tape deck, 
a record player, a cassette tape deck, a radio receiver, or 
the like;- Where the music signal from the acoustic device 
is small in level, it may be amplified by a low- frequency 
amplifier and the amplified signal may be applied to the 
reproducer and the signal output circuit. 

The reproducer may comprise a conventional 
transducer such as an earphone or a loudspeaker. 

The signal output circuit may be a circuit 
capable of issuing signals dependent on music sounds in 
response to the amplitudes and/or frequencies of the music 
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sounds. For example^ the signal output circuit may 
comprise a Schmitt trigger circuit energizable only in 
response to a music signal of an amplitude higher than a 
certain level for producing output pulses, or a timing 
signal generator for producing output pulses by comparing a 
music signal obtained by integrating a music signal of an 
amplitude higher than a certain level with a reference 
level signal • 

The above and other objects, features and 
advantages of the present invention will become more 
apparent from the following description when taken in 
conjunction with the accompanying drawings in which 
preferred embodiments of the present invention are shown by 
way of illustrative example, 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a low-frequency 
therapeutic device according to a first embodiment of the 
present invention; 

FIG. 2 is a diagram showing the waveform of mixed 
pulses issued from a pulse mixing circuit in the 
low-frequency therapeutic device shown in FIG. 1; 

FIG. 3 is a block diagram of a low-frequency 
therapeutic device according to a second embodiment of the 
present invention; and 
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FIG. 4 is a biock diagram of a signal output 

• • • 

circuit in the low-frequency therapeutic device shown in 
FIG. 3. 

FIG. 1 shows a low-frequency therapeutic device 
5 according to a first embodiment of the present invention. 

The low-frequency therapeutic device includes a 
pair of oscillator circuits la, lb. Each oscillator 
circuit la, lb in this embodiment generates output 
pulses of different frequencies which are set to 
10 prescribed values previously, and intermittently generates 
output pulses under the control of an output signal from 
a generating circuit of an intermittent signal (not 
shown) . 

The output pulses generated by the oscillator 
15 circuits la, lb are differentiated and adjusted in their 
pulse widths by a pair of differentiators 4a, 4b, 
respectively. The output pulses of the differentiated 
waveforms with their pulse widths adjusted are applied 
-respectively to a pair of output voltage regulators 5a, 5b 
20 which regulate the output voltages of the output pulses. 
The output pulses the voltages of which are regulated to 
desired values are then applied to a pulse mixing circuit 6 
which produces mixed output pulses. 
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The mixed output pulses , may have a waveform such 
as shown in FIG. 3. In the example of FIG. 3r the 
oscillator circuit la produces output pulses of a frequency 
of 30 Hz and the oscillator circuit lb produces output 

5 pulses of a frequency of 120 Hz. These output pulses are 
processed by the differentiators 4a, 4b to have pulse 
widths of 0,1 ms, and regulated by the output voltage 
regulators 5a, 5b to have the same output voltages. As 
shown in FIG. 3, the output pulses originating from the 

10 oscillator circuit la occur at intervals of 33 ms, and the 
output pulses originating from the oscillator circuit lb 
occur at intervals of 8 ms. The frequencies, pulse widths, 
and output voltages of the output pulses from the 
. osicllator circuits la, lb may appropriately be selected in 

15 view of the type of the disease to be treated, the position 
of the diseased area, and other elements. Only the pulse 
widths and output voltages may be ad justable \rtiile the 
frequencies may be fixed, or only the pulse widths or the 
output voltages may be adjusted or set to prescribed 

20 values. 

The mixed output pulses from the pulse mixing 
circuit 6 are delivered through an output amplifier 7, an 
output transformer 8, and an output voltage regulator 3 to 
the anodes 10a and cathodes 10b of pads 10, from which a 
25 mixed stimulative current composed of two stimulative 
currents based on the output pulses from the oscillator 
circuits la, lb are supplied to the diseased area of the 
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patient. . . 

According to the low-frequency therapeutic device 
of the first embodiment, the plurality of stimulative 
currents can simultaneously be supplied from one pad by 
5 mixing the output pulses of different frequencies. 

Therefore, the muscle twitching effect or kinetic effect 
due to the stimulative current based on the output pulses 
of a relatively low frequency, and the stimulative effect 
due to the stimulative current based on the output pulses 

10 of a relatively high frequency for stimulating superficial 
fascias and muscles can simultaneously be applied from the 
same pad to the diseased area. The diseased area can 
therefore be massaged and beaten at the same time, or 
pushed and massaged or beaten at the same time for improved 

15 therapeutic effects. 

FIGS. 3 and 4 show a low-frequency therapeutic 
device according to a second embodiment for adding varying 
sound intensities and rhythm of music to a mixed 

20 stimulative current to be supplied to a diseased area. 

As illustrated in FIG. 3, the oscillator circuits 
la, lb are controlled by an acoustic device 11 for issuing 
a music signal having a music sound waveform and a signal 
output circuit 12 for issuing an output signal responsive 

25 to the music signal having an amplitude greater than a 

certain level. A reproducer 13 for producing music sounds 
in response to the music signal is connected to the 
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acoustic device 11* 

The acoustic deyice 11 is composed of a stereo- 
phonic tape deck 11a, a preamplifier lib, and an output 
amplifier 11c. The reproducer 13 comprises a headphone 
protector 13a, a loudspeaker 13b, and a headphone 13c. As 
shown in FIG. 4, the signal output circuit 12 has a signal 
mixing circuit 12a for mixing two music signals from this 
stereophonic tape deck 11a, a level adjuster 12b capabl^ 
of setting a certain level at which the circuit responds 
to the music signal having an amplitude greater than a 
certain level for generating an output signal dependent on 
the music signal, and an amplifier 12c which anplifie^ 
the output so as to make it exactly the right level 

operate each oscillator circuit la, lb. 

By thus controlling the oscillator circuitls la, 
lb with the music signals from the acoustic device il, the 
output signals produced by the oscillator circuits la, lb 
are composed of output pulses dependent on the varying 
sound intensities and rhythm of the music. Therefore, the 
diseased area being treated of the patient can be supplied 
with a mixed stimulative current which varies w^th the 
varying sound intensities and rhythm of the music. The 
patient can thus be given stimulation commensurate with the 
music while he or she is listening to the music. 

With the low-frequency therapeutic device 
according to the second embodiment, the diseased area is 
supplied with a mixed stimulative current composed of a 
plurality of stimulative currents of different frequencies 
from the same pad by mixing a plurality oC output pulses of 
different frequencies for attaining improved therapeutic 
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effects. At the same tiwe, the patient being treated can 
listen to music while he or she is subjected to stimulation 
dependent on the varying sound intensities and rhythm of 
the music. Therefore, the patient can be treated 
5 continously for a long period of time without getting 

bored, and the therapeutic effects can be increased due to 
the psychological effect of the music. 

Although certain preferred embodiments have been 
shown and described, it should be understood that many 
10 changes and modifications may be made therein without 
departing from the scope of the appended claims. 
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CIAIMS ; ... 

1. A low-frequency therapeutic device comprising 
a plurality of oscillator circuits for generating output 
pulses of different frequencies, a pulse mixing circuit for 
5 mixing the output pulses from said oscillator circuits to 
produce mixed output pulses, and at least one pad for 
supplying a mixed stimulative current composed of 
stimulative currents of different frequencies in response 
to said mixed output pulses. 
0 2. A low-frequency therapeutic device according 

to claim 1, wherein each of said oscillator circuits has an 
output voltage regulator for regulating the output voltage 
of the produced output pulses. 

3. A low-frequency therapeutic device comprising 
> an acoustic device for producing a music signal dependent 
on the waveform of sounds of music, a reproducer for 
generating the sounds of music in response to said music 
signal, a signal output circuit responsive to the music 
signal having an amplitude greater than a certain level for 

generating an output signal dependent on said music signal, 

v., 

a plurality of oscillator circuits for generating output 
•pulses of different frequencies in response to said output 
signal, a pulse mixing circuit for mixing the output pulses 
from said oscillator circuits to produce mixed output 
pulses, and at least one pad for supplying a mixed 
stimulative current composed of stimulative currents of 
different frequencies in response to said mixed output 
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pulses. 

4. A low-frequency therapeutic device according 
to claim 3; wherein each of said oscillator circuits has an 
output voltage regulator for regulating the output voltage 
5 of the produced output pulses. 



FIG. 2 
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